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Performance 

Operations and maintenance (O&M) 
costs are a major a i d  often cverooked 
challenge to realizing a rd  optimizing 
ITS benefits. 

ITS integration can deliver benefits that 
extend well beyond their original appi- 

cations. 

These fndings and others are presented 
in tne f oow i i g  20 questions and answers 
that address importat-t aspects of deploy- 
ing and operating integrated ITS systems. 
They are intended to offer readers guidance 

[or getting the most out of their own ITS 
appicat;ons. 

-" -- - - - -- -. -- - -- . - , . - *  ..- - - -- -- .- - -" 

Data Generators Data Consumers 
I 

Figure I .  San Antonio's travel conditions database synthesizes data from a wide 
variefy of sources. 
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I am considering deploying 
an integrated Intelligent 

Transportation System; where 
should I start? 

Develop a regional architecture. Your first 
step should be to develop a regional ITS 
archi~ecture. As definea by USDOT, "An 
architectbre is a framework that lays out 
t"l boundaries, players. and strategies for 

[the] process cf information management. 
,And in tne case of ITS [the framework] 
has to have an intimate knowledge of the 
way transportation works as w e .  in order 

to get tl-e new systems to work well with 
the existing ones. The framework ccn theq 
serve to guide devecping standards and 

to make deployment decisions that will 
result in ef f ic ierq economies of scale, 
and national interoperabi ib."' As Rob 
Bamford, program marager for the NY/ 
NJ/'CT model deployment, explained in 
a sprirg 230 1 interview with 1% evalua- 
tion team, "The regional architecture is the 
hearitsea. of a successf~ ITS." Further 
information and guidance on developing 

ar  ITS apchitecture cat- be found at the 
following website: wwvu.its.dot.gov/ 

arch/a'ch.htm. 

Bring your architecture to life. Having 
developed and defired a regional ITS 
architecture, you should then bring tbat 
architecture to life through shared data. 
Experience from the model deploymen's 

suggests :hat you should work toward 
deveopirg a comprehersive, regional 
repository of transportation-related 
information. According to Pat Irwin, Texas 
Department of Transportation (TxDOT), 
"The creation of such a daAa server is an 



essert~al early step that I would sugges: *o 

anbone desrng a successful Integrated 
ITS deoloyment 

As an example, consider the strucrure of 
t ie  San Antonio model cepoyments data 
server [see Figure 1 ) A three of the o;her 
sites sursued sim:ar designs, including the 
TS infomation backbone in Seattle, the 
AZTech server in Pb'oenix. and the t r ~ i s t  

database i i  NY/NJ/'CT. As the f ig~re 
iustrates, such servers are cnaracterized 
by the shcring cf datc be~ween 'nforma- 

tioi cortributors and nformation users. 
These Jsers can include anyone-from 
traffic end traisit managers *o em, or g ency 
respoiders to the t~aveing public. As Pat 
ir;l;in notes, 'Nh i le  the public may lo t  
see mis dc*a server directly ; t  affects their 

lives every day." 

Consider several factors when designing 
your site's ITS data repository: 

Uriderstand rhsi b o i  cenfiai and disirib- 
oied systems are effecti,~e. Traditioqay. 

people believed that a regional datc 
repository had to oe located at one spot 

s ~ c h  as on a single compdter. While the 
Phoenix and Sar Antonio sites successfuly 
cemorstrated this model, a distributed sys- 
tem -such as Seattle's ITS backbone- 
can also be s~ccessfu. While both 

approaches have inqerent strengtns anc 
weaknesses. one main difference is Inat 
a centraized system puts most of the 
responsibiit\/ for interface costs on the 
agency rnaintaiiing the server. In a 
distributed system. thes, costs are more 
spreacl out among the various data 
ccntrioutors and users. 

Be respomike ro ;W needs of di&!-err 
Lse! giobps. As p ed~ousl! mdicatea an 

ITS dzta ~epositcr : ccn bereii- a nu- ber 
of users. from tmff c mcragers .c tbe 
traveling pabl~c bvve'v!er rot a gr-sups 
V J I  have the sum-. data ,equire-xt-+s. 

Cansder the exaripe sf 'r-pc:emerit 
c o p  detectcrs From 3 sure ; rcder t  
managemen' s~adpo i r t  suc7 de.4 ces 513 

becornirg ncreas rigid univportcrr In 
San Antono as ir mcn: orher metropotcn 

r ' 

areas femr  ;bar-, 29 percent oi tree;~aq 
incideits are first l_:etected thr'a~gb a o ~ s  
meas~riqy traffic : 31ditiom ?J,cpy wale 

incidents are der-~f 'ed thro~g h c e  phone 

reports arc  mffic operatsrs  sing i d e o  
ameras. Car,seq,erthy traffic mana'sers 
may be tempted tr: begi7 duc i r l g  the 
n u m b  of o c ~ s  c;?p;o{ed ana wntained. 
However, n man, o m s  cctc fror ooo  

detectcrs are aiso IJsec *o es*ma*e traie 
speem v h c h  in t,rn are cissem I-cted 
to wielers. T h s  -r ;:e of *r3,.eler n form~tcn 
hcs beer, vvell-rec-~' led 3)' tb,e pub c 

As Br av Fcrie lo c' TxD3T votes 'SJh:le 
sister: speeds fro:? oops are becamig 
ess a i d  less imoc;~-cnt to cu. traff'c 
cperclticrc a-r p ~ b c  apprec3tes the 
data ana thus ,,.ve ;>!'I csntin~e tc: s~pport 
heir operc-or 
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usage indicated an even larger latent 
demand for information. During an Ice 
storm that threateqed San Antonio in 
December 2000, the number of hits on 
the TxDOT site increased Tore than 5 0 0  
percent, to 600,000 hits per day before 
the server eventually crashed 

Cautionary note: The example presented 

above raises a caution about deploying 
traveler information websites. Because 
these systems are and will remain pop~lar, 
you must ensbre sufficient capacity on 
your system before you experience a 
crunch. As Pat Irwin of TxDOT advises, 
"First determine your maximum expected 

capaciry then triple it." Failure to do so 
may result in user attrition. 

Figure 3. TxDOT's traveler information website has seen a dramatic increase 
in users. 
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Were there any other 
success stories? Can you 

suggest other applications that 
should be considered? 

Yes. Other successes included different 
bypes of traveler information improvemeqts, 
3 s  well as sixcessfcll applications and 

proof-of-concepts in emergency manage- 
ment. These applications are summarized 
below. 

Additional Traveler information 
improvements 

Point-to-point freeway times. One of the 
most successful ITS improvements in San 
Antonio was TxDOT's development of a 
system to provide the public with estimates 
of point-to-point freeway travel times. Using 

a relatively simple algorithm. TxDOT 
converts average vehicle speeds reported 
by its roadway loop detectors to estimated 
travel times. These times are then shared 
with the public over the iraveler information 

website (see Figure 4) cnd the region's 
extensive collection of changeable mes- 
sage signs. This improvement has been 
we-received. For example, the system 
made front-page news on its first day of 
operaticns4 and, cs reported in the previ- 
ous section. has contribs~ted to dramatic 
increases in website usage. Finally, when 
asked to rate the travel times feature on a 
scale sf 1 (totally inaccurate) to 1 0 (very 
accurate), more than 6 5  percent of the 
1 100 respondents gave a rating of 8 or 
higher, with an average response of 7.8. 

Web application for transit users. Another 
set of ITS :rrprovements you may wish to 
consider are Web-based apolications for 
transit users, such as the BusView and 



M\jBus products implemented in Sectte. 

Both of these services tle i i  to AVL capa- 

sii4ies or  :he regions transit fleet to a l l o~ t  

r'ders tc track their buses and to anticipate 
arrival times at a g k n  stop. Even vithcut 

si~nificant advertising, usage of these sites 

hcs Seen s:eadiy increasirg. As of 

F e b r ~ 3 ' ~  200; , Web page v iew fsr 

S~s'Jie,~iv averaged 4,530 per doy, \aitt- 

a ?is ti oL 1 6,600, while page views for 

1V~Eus averaged 67,000 per day, wlrh 

a hign of 1 1 2 , O C O  Furthermore. user 

sLrveys oC MyBus' predecessor suggest 

tiat these s;/stems can have a meas~rable 

effect oi- +he comfort and satisfcc:ior; o l  

new -ransit users and thus may cid i i  

retaiing riders. 

Web applications for conveying road- 
way conditions. A th1.d 'Aeb-based 

appl~cct~on that LWS 3 so found to be 

successful was Pnoeilxs Roadway 

Closure and Restrction System (RCRS) 
T 
I he RCRS allcv~s vcr~ous State ard local 

perscnrel to e~ te r  nformat on on mainte 

n3ice iveather and operations actvtes 

(such as road cIosLliesl n o comvor 

database tiat other lur~sd~ct~ons cncl tl-e 

r ~ a d n g  pub c can view and share 

Sucn rierursdlct ona cooperation c31 

help reduce delays for the pubilc Increase 

safeb, for -ra ders  and roadway vvorkers 

a rd  lead to more effectve and less ccstly 

-antencnce operat~ons Inli~ated in 

Arlzcna the svs'em 1s now expand ng 
thrcugho~t the Southwest and beycnc 

1~1th sites as far ahay as Oregon 

consderng Vng  Into ;he database 

Improvements in traditional media com- 
munications. Aiother success storv of the 

model deplopments e s  In the beneflts 

- 

Figure 4 .  Travelers in San Antonio, Texas, can now access roadway travel times 
through both variable message signs and over the Web.  

Provision of 800 MHz radios with a 
common emergency frequency. P T  : ns; 
t b t  ITS sci ~tions ::IQ be simiple one si 
;he male sclccess'cl 3p3Icaticns udertaier- 

in Seatre to p o &  rcdcs ,:,I+ a 
common fpequenc. (805 VHz; ts c~lc,,, 
V\/ashng+oi- State 3epartlr;ei-r cl 
Transpor:otion V'-;DO-I aqd eT,ei-;erc; 

response prsoiyn6 to ccm-unicate ,,t'itl: 

each oihe L4v'her c;s~ed i f  -re; Lse? 
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these radios during the spring 2001 
earthquake in the area. Terry Simmonds, 
WSDOT emergency management 

coordinator, responded, "Yes. many of the 
counties used their 800 MHz radios for 
transportation status reports on closures, 

restrictions, and other issues. They also 
used the system to communicate among 
ihemselves for direction and control, and 
for generc emergency comrrunications 
especicly when the phones didnt work. 

Remote communication of voice, video, 
and data. At the more complex end of 
the spectrum, San Antonios lifelink proiect 
successfully demonstrated technology to 
facilitate remote communication of voice, 
video, and data between ambulances in 
the field and receiving hospitais (see Figure 
5).  While o host of institutional issues 
(such as doctor workloadi prevented any 
substantial benefits from being observed 

during the evaluation period, the system is 
being expanded to other hospitals in the 
region, It is also being considered for 
application to a rura environment. 

Figure 5. The LifeLink system uses two-way voice 
and video communication to virtually bring doctors 
into San Antonio ambulances. 

What about traffic 
management systems? 

Were there any success stories 
there? 

Yes and no. The results of the traffic man- 
ageme~t solutions were essentially mixed 
durirg the first years of the model deploy- 

vents. Tbese systems showed plenty of 
promise bur generally were accompanied 

by considerable schedule delays. However, 
some traffic management systems have 
f i d y  been deployed, a rd  additional 

systems are being planned (see Figure 6). 
The following sections describe the 
experiences of three of the four model 
deployment sites ~z/i+h traffic management 
applications. 

Seattle: Regional sharing of arterial data. 
In Seattle, the i o c ~ s  of ~raffic management 
improvements was to collect arterial traffic 

data (both signal timing and volume/ 
occupancy data) being generated by the 

19 different traffic agencies operating in 
the area and to rrlake these data avaiiable 
to all. This approach would allow any 
given agency s i g d  operator to see what 
was happening with adjacent signal 
systems and the freeway system and thus 

make regional, rather tban simply local, 
operations decisions. The expectation 
was that trcvelers traversing the corridor 
would experierce fewer delays if the 
roadway were operated in this regionally 
integrated fashion. This hope was rei~forced 
by simulation modeling of the corridor. 
Using a traffic analysis tool calibrated to 
local traffic demands and roadwcy net- 
works, the eva~at ion team focused on 
one of the mosr Cleaviv traveied corridors 



n the c1t.y State Route 99 (SR 99) and 

I estgated t ie  mpccts of operat ng i t  

under deal c~rcurrstances that included 

a co-mon regona signal timing plcn 

Tie resu ts revealed tha? under these 

cciditions annuazed d a y  in the corridor 

~oc l l d  decrease by as much as 7 percent 

trade time variability by 2 percent and 

clashes by 3 percent annucy undel a 

fu I\! cepoyed and f ~ l )  ntegrctec system 

Unfo~tunatelv, the project met with consid- 

era ble delays. primarily technical in nature. 
As Pete Briglia WSDOT's Sectte site 

program manager, explcins 'The problems 

;.vith the regional ATMS [advanced trafiic 

management systems] i ?  Seattle are ine 

result of h e  some pro~lems that draffic 

engineers .lave been wrestling w ~ i t h  for 

decaaes, namely the lack of common 

protocols for traffic sigra systems tc 
communicate with each other and the 

manufacttlrers rextance to provide 

cccess to tneir pro-ocols." Furtbermcre. 

only {cur of tne eight developers of _ 'g  qi  nal 
systems i~ *he region were wiling to 

pcrticioate in the integration activitj 

A second ma or ccuse lor the ATMS 

delays in Seattle stemmed from institutional 

issues Aga~r- as Pete Br~glia describes 

the situaticn Tbere was a C a + d  22 
here r tmt we wanted to show the benefits 

of ATMS but the system data \here 

Llr7avaiable Un t  +ne signal system data 

&ere available the ATMS were lot  clseful 

bclt ~ n t  agencies could make use of the 

A-lMS *he) were re~ctant to spenc *he 
addriona money it takes +o put data into 

the ATNS stuatron forced tbe mple- 

-entaton teem to devote mclch ot its ef-oit 

to c,)nducti.lg a ,each anc to ~u i~d i - i q  "The problems with the 
arc! ma r ta r r i g  s u q m r t  rcr t7e depc,  regional ATMS [advanced 
-ert /On c r  rt- lesi-g n.= e h e  p x t  "e  traffic management systems] 
e ~ a i ~ o t i c n  resds br s mclct or  r r ~ d e i - ~  in Seattle are the result of the 
described aooVe $e e  sea as pelt o- same problems that traffic 
h s  3utrec1cb CCI b y  1 engineers have been wrestling 

Phoenix: Cross-jurisdictional signal 
projects. ", sirn~lc:r ;,, 71 brio C C C L ~ I ~ ~ C  in 
Phoerx .Gth an8:wr se' ef cross- ~risdic- 

* i m u  sisria ccw inc+ io r  pro:ects Here 

l t  wus promsed tbot so-ccllled s-crt 

cord or^ be esrctsliskd a. Feces to 
integrate rrafk sj.;lnas cnc red~ce dela,,s 

with for decades, namely the 
lack of common protocols for 
traffic signal systems to 
communicate with each other 
and the manufacturers' 
reluctance to provide access 
to their protocols. " 

acrcss c t\, a ~ d  caunrq lines As n Sec:trle -Pete Br~gl~o,  SmartTrek Prolect 

the pr3 ec* exper ercec c n ~ m b e  ct Monoger 

traffrc and ~ernergency managers to respond to 
Reccgnzi1-g the I sed k demcn- roadway rnodenk more effectrvely 
strate system heir t i ts t+e Proenx 

moae deploy melt marcgers ccrcertrc7 

ed c i  geying 3 s r - ~ l e  co rid31 up and 

r~nn~ l ig -  ,x iin suc.cessfu res~its. Tne 
evaluation *earn c-ondvcted a co-hi,-c:ion 
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awareness of the benefits of technology." 
Rather than re-timing signals on an ad 

hoc basis, agencies in the Phoenix area 
are now commitiing to a more formalized 

approach that includes coordinating 
signals across jcrisdictio~s. As a result, 
plans are underwa~y to expand the original 
eight smart corridors tc 17 by 2002 and 

to 24 corridors bv 2004. 

San Antonio: Freeway and arterial 
management improvements. A sm a r  
experence of delays followed by success 
was also demonstrated In Sar Antonlo 
where plans called For two types of ATMS 
The first was a doub n g  of the geogrcpbic 
extevt or the orginal 26-mie TransG~lde 

freewa] 37d ncident management system 
(see Fgure 7) The 
second was a plar to 
integrate a portion of the 
expanded freeway ar,d 

incident management 
system with signal and 
variable message sign 

operations on c parael 
crteria route-to create 
an integrated diversioq 

management corridor 
This ntegrated corrdor 

Figure 7. Traffic management centers can lead to was known as the 
significant reductions in delay and crash risk. Medicai Center Corridor. 

Similar to findings in 

Seattle and Phoenix. proposed traffic 
management pfoiects in San Antonio were 
expected to deliver significant benefits 
once fully deployed. The freeway 
management expcnsion sirnuation 
modeling cond~cted by the evaluation 
tecm forecash a 1 .7-hour annual reduction 

In delay through the affecrea area (or a 
5 7 percent reduct on I the toQ c1tY-wide 
delay for an average drlver] The proposed 
integraton w t ?  arreral operatons ~vould 

lead to f~vther reductions cmounting to total 
savlngs of 1 82 hours per yesr for the 
average traveler ir the corrldor 

dnfortuno*ey, as in Seattle cnd Phoenix, 
a r,umber of delays occurred ir San 
Antonio most of ,which appear to have 
been due to institutional and contractual 
issues. As many others have realized, 
.mplementing advanced technologies for 

suck purposes as freeway management 
or sig n a  coordina+ion differs greatly from 
building a bighway. Consequently, marly 

of :he existing contracting mechanisms a 
State bas available are ill-suited for this 
vpe of work. For example m n y  such 
mechanisms are not sufficiently flexible 

modify deFoymerts as additional tech- 
i o l o~ ies  become available and/or as 
instituticnc and tech~ical chalenges arise. 
Furthermore State budgets are simply not 

set ~p to begin entirely new projects i r  the 
snort time frames expected of many ITS 
deployments. 

Forruiately, however, TxDOT has been 
able to mitigate many of these delays by 
expanding 'n-house expertise. This expan- 
sion has allowed the agevw to work 
more effectively with selected contractors 
aqd to accelerate actual deployment 
once the coqtracts are signed. As a result, 
the initial freeway management expansion 
is completed, with arother 25 miles 
under construction (as of summer 2001 ) .  
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Yes A number of cppica-ons fell shcrt of 

expectctions These are slimmarzed b e a t  

alraderachiewing iTS Applications 

Vehicle tags and tag readers in the 

absence of a toll system. One aapicatioi 

that did not react- its full ~otent ia as 

deploked ir +he model depovments nas 

the use cf freelv distributed non-toll-based 
vehicle tags and tag readers to determ ne 

cehcle speeds in San Antomo While the 

tcq-reade, >jstem ~vas successf~l cs a 

proof of concept (capable of estimcr r g  
~ e h c e  speecs to within 2 percent ot 

actuc speeds) t ~vcs largely unsuczessf~l 

as a p r ~ c t ~ c a  app  caticn Fi rs t  because 

the tags bere distributed voluntarilv a rd  

there are no t o  roads ir San Antsno 

ti-e market penetrator was o w  often 
less t-ian 1 percent Th s si t~at~on in turn 

mecnr that d c a  was often unavaiable lor 

extended periods cf time S- wont man- 

tenance costs associated with the s) stem s 

-ag readers were fourd to be proh~b~tdely 
higher than expected For example the 

~utomat~c vehicle identification (A~l l )  tag 

reacer system deployed r San Antonlo 

has been costing TxDOT approximately 
$ 1  400 per year per mile of coverage 

'i-s cost is 75 percent higher than the 

average maiwenarce costs of $800 
pe* year per r i l e  of coverage for oop 

detectors wnrch Sar Antonio has foiina 

to be recrly as eftective as toll togs tor 
estimating vehicle speeds However 

despite t-iese challenges faced In San 

Amnic .  other sites suci 3 s  r-- 
H o ~ m n  a rd  *Pe IVY,' Vj ,'CT 
3re3 coitinue tc su~port tag 

reacers as a .e able cos*- 
ef;ect~'e ~ e a c s  ?or- estimating 

vehicie speeds. C com-or 'ectdre 

at eocP o* tnese :the1 sites is -he 
pressl-ce '31 cn e i s t i ~ i ~  eectror-IC 

t o  f a c t :  

Traveler information kiosks. In the 
age of +e I r~erw '  a T  it. i ~ e  ess 

t ech rd~g ,~  :be c= :s sf kicsks 
thc; p r w d e  o n  ; m , e  er nfor-a- 

tior nay be 1iu.-:med [see 

Figuie 8 ) .  I ?  Sea+ proposzd 

kiosk deplo,,,men. -ever t c o ~  

In-vehicle navigation devices (IVNs). 
Despite being CI~I-I of '7s eari'esi ATS 
appcatiois mar14 tee as p ~ t  r , w  n 
of TxDOT does tkat 'I:$& ere st i l l  a h e x  

of t i  I For sxamnle an VN piciect 
pianried f c i v  Fhoeiix end oimea c~t the 

geverc pL bic $,:IS carceec becabse 
of a ack sf pl vaTt~ sector interest, r S 3 i  
Antonio, a ratbe. ,3xters  re deplo,yrienr c i  
VN vnits +c puo :. slgenc~ s ~ f f  met ;z,ith 
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Figure 9. Many people feel that the time has not et come 

computers. 
X for successful traveler applications over wireless andheld 

routing information. 

only moderate success 
and acceptance. 
This situation is not 

unique to the model 
deployments. 
Natioially, IVN units 
have failed to move 
beyond small niche 
markets iq  rental cars 
and luxury vehicles. 
This limited application 
may stem from 
continued gaps in data 

coverage that impede 
IVNs from providing 
accurate real-time 
ather obstacles include 

obstacle to user adoption and use is a 
complete lack of marketing in Phoe~ix 
and very little marketing in Seattle. 

Broadcast fax and personalized pagers. 
In gereral, the national market for persor- 

alized traffic info:mation messaging services 
hcs been slower to develop than expected. 
in part because of aq evolving (and thus 

unstable) wireless telecommunications 
market, Informatior service providers have 
faced a variety of technical problems in 
their attempts to bring traffic i~formation 
to drivers and other mobile customers. 

Other limitations may stem from the service's 
fee-based component. In any case, the 
model deployment sites essentially 

the relatively high cost of the systems abandoned tbese applications. 

and challenges with the human-machine rraffic fe/ev;s;on ~m. seatte and 
interfaces. Phoenix both undertook deaicated cable 

One notable exception where IVNs were 
viewed as successful in the model depoy- 
ments was their use as an improved map 
and location reference for paratransit and 
emergency personnel in San Antonio. 

Wireless hand-held computers. Many 
people felt that, iike V N s ,  wireless hand- 

held computers were either ahead of their 
time or not well-designed for traveler 
information. Deployed in both Phoenix and 
Seattle, the service experienced extremely 
o w  market penetration. For example, 
estimates are that fewer than 100 travelers 
subscribe to the service in Seattle. Part of 
the problem is ever-changing technology 
requiring a relatively high level of user 
knowledge and effort to operate. Another 

broadcasts of current traffic conditions; 
unfortunatey, the number of viewers of this 
service was coisistenily low at both 

locations (see Figure 9). Again the service 
suffered from a critical lack of advertising 
and marketing. In Seattle only 1 3 percent 
of eligible viewers had ever seen or 
heard of the service, the maiority of these 
(85 percent] having found out about i t  by 
flipping through channels. This problem 
was further compounded by the lack of a 
consistent viewing schedule. In Phoenix, 
a similarly small number of eligible viewers 
were aware of the service (fewer than 28 
percerlt). Furthermore, of those who were 
aware of it ,  only 29 percent described 
the service as "very" or "somewhat useful," 
and an even smaller number ( 1  9 percent) 
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repcrted they v~oulcl be willing to pay 
$ 1  .OO a -onth for the service. However, 
t7e Phoenix sti;dy reveaied a possible 

nicbe market of 'ow-tech' Traffic N users 

(e.g., those vncomfor;able with computers, 

users of wireless devices, etc.) who ,value 

the serkices tecnnoogica simpiciy ana 

~ u v o h  be wiling to pay for i t .  

hailenges to Traveler 
jnfarmation Deployments 

Overall, \~arious rarionaes can explain 

'why 'ne above applications were 

unsuccessFui or met with mixed results. 

In the case of the traveler information 

deployments, these cnallenges includec 

*ne foiowiiS: 

Questionable value of  fee-based 
information. Al' of ti-e fee-based ser Jces 

ceplojec or planned as part of the 
model depovment r trative essent~cll~ 

faiec Tors result sugsests tbat the perceked 
\due of tva~eler nformat on I S  curreritlV 

'oc /om for traders to ~ s t h  payng for 

*he rnfor-at on T h s  s tuatron I S  further 

compcunded by the fact that to date these 

fee-oased servrces orovrce little marginal 

benef t ccer free serdlces such as publ~cly 

supported wemtes cnd mprovec rado 

a rd  teevrsron newscasts wtich have 

taken ad~antage of ITS cata 

Failure to sufficiently market services. in 
adcton to competlton from free servrces 

ti-e model deployments fee-based +raveIer 
nfornaton products also suffered from 

a nearlk co~p ie te  lack of marketng a rd  
adverts~ra As Seattles Pete Brala 

explnirs The fe~l ing seemed to be -/-a+ 
these thir?gs [fee-based tra\eer informotioq 

services] were sc logical and b e i d c r c ~  - 
hat v v o ~ d  s ~ l  the-serves. :he mr- 
ketpslce Is ss cornpett ve rlclve\:er ;tic; 

things d o i t  ssll trl?mmves no matter 

bob\ s o d  

Inappropriate F i i a  I \ ,  I -I the 

same wa; thc- t:cders cre ur\+diii?g 

tc pcry for access tc traveer irfor-c-cn, 

iney also seem urisirllir-g to exoe~d  sl 

substslntia a m o ~ r t  o1 time nr effort for- 

this service. T r s  reucrcnce ma'y, in oart, 

expair the o:n uiage r c m  cf bcrl- *be 

traveler i ib- 'ator:  kiosks c X  tbe in-vehce 

navigation v r t s  cepcyed 0 s  ?art of the 

modci deploumeris. Bo+ 3! tt-ese ctforms 
8 .  

require relatively ~ ,n \we Id~  iumar-mcctrire 

~nierfaces anu are s9mw:ht tlme-cons~m- 

ing to access. F~lhermcrz bo:h platfoims 
are t,vpicalv more expensige to deposy 

and rnair,rcn tnar other mediu-xs s ~ ~ c h  

as vvebsites. 

"The feeling seemed to be 
that these things [fee-based 
traveler information services] 
were so logical and beneficial 
that they would sell them- 
selves. The marketplace is so 
competitive, however, that 
things don't sell themselves, 
no matter how good. " 
-Pete Briglia (SmartTrek Project 

Manager) 
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"In the summer of 1997, 
an operator at the Arizona 
Department of Transportation 
Freeway Management System 
(Trailmaster) detected a car 
on the shoulder of a Phoenix 
freeway. When the operator 
zoomed the closed-circuit 
camera into the area, he saw 
an elderly figure slumped 
over the steering wheel in the 
car. He promptly dispatched 
an emergency vehicle to the 
scene. The driver had suffered 
a stroke. He received the 
necessary medical attention 
and recovered from his 
stroke thanks in large part to 
the Trailmaster operator and 
the available Trailmaster 
technology in the Phoenix 
metropolitan area. " 

- ITS America News, September 1999 
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The applications fielded during the model 
deployments had a gereray positive 
impact on traveler safety- with some 
possible exceptions to be discussed in this 
section. Overall, the deployments illustrated 
three ways in which ITS improves traveler 

safety 

Reducing the opportunity for a crash by 
removing adverse conditions. It has long 
w e n  posited that traffic ccrigestior, 
whether  fro^ ovel--saturated arterial traff~c 

signals, increased freeway demands, or 
the occilrrence of an iqitial roadway 
iicident, significantly coqtributes to road- 

way crashes. Incident management studies 
show that as many as 50 percerlt of a i  
freeway crashes are secondary, or the 
result of an initial roadway blockage? 
Co~sequently, any ITS operation that can 
help restore conditions from congested 
operations (e.g. ,  through faster incident 
clearance times or improved signal coor- 
dination) should reduce crash risk. 

Simulation modeling performed by the 
evaluation team indicates that Sap 
Antonio's incident management system 
reduces crash risk from 1 percent for c 
minor incident to as much as 6 percent 
for a major incident. Similar modeling 
efforts undertaken by the evaluation tear, 
in Seattle revealed that under optimal 
deployment, a switch to more regionally 
aware signal operations along SR 99 

should help reduce all crashes by 2.5 
percent and fatal crashes by 1 . 1 percent, 
once the system is in place. S;miarly, field 
a i d  modeled dctc coliected from 
Phoenix's cross-iurisdictiona signal coordi- 
nation deployment revealed crash reauc- 
tions from 3 percent to 10 percent, 

depending on tb,e signal plan selected. 

Overall, the evaluators found all the 
incident and arterial management appi- 
cations they examined improved traveler 

safety. in fact, of 311 the ITS approaches 
taken at the si:es, these applications were 
typically the most eYec+ive in increasing 
traveler s a f e ~ .  However. caution is 
warranted when deploying and ooerating 

these types of systems. For example, in 
San Antonio, incident response signal 

timing plans in the region's intesrated free- 
way/arteria corridor were deve!oped to 

minimize congestion a ~ d  crash risk under 
assumptions of a severe incident and thus 
h e c q  diversion to the arterial. If the 
assumec diversion is sgnificantly less than 
anticipated, or if the signal plans are 
applied indiscriminately to both maior 
and minor incidents, then changing the 
arieria signal plans could actually lead to 
an overall increase in coqges:ion, accom- 
panied by an iicrease in crash risk. This 
iqcreased crash risk could be as high as 
3 percent, i f ,  for example, +i?e system 
were applied during minor incidents, 
such as a freeway vehicle breakdown. 
Fortunately. you can avoid this situation 
by applying ITS technologies in a careful, 
considered fashion. 



Reducing the opportunity for a crash 
by giving travelers better information. 
Anoaher method fcr improving tra ~ e e r  

safeb is +hrough services that provide 
traders w th better information about 

~ o t e n t ~ a l ~  dangerous roadway and 

%eathe- cond~tions such as crashes or 
other roac,vay hazards Having such data 

car css st travelers in making safer and 

more rformed cecsois  

For e ~ a - ~ l e  simulation modeling suggests 
thcr access to pre-trip traveler information 

sucn as that on the TxDOT website reduces 
users' crash risk by as much as 8.5 percent 

'n the face OF a major freeway incident. 

Users of er r o~ te  'nformation such as that 
provided by an ir-vehicle navigation 

device, would experience an 1 1 percent 

crcsh r s k  reduction in the same incident 

scenario. The evaluation alsc revealed 

that users of these serSdices seem to be 

aware of their benefits. For example, 70 
percer; of frequent users o: Phoerix's 

Traffic TV agreec that ti-e service made 

tker +ravel safer. 

As a cc~t ion however traveler rformction 

serjices may in soTe cases increase 
crash risk f not used ~diciousy For 

example the evauaton revealed that 
when minor incidents on the freewa are 

conveyed to Web users in San Antonio 

some of tl-ese users rnav choose to divert 

ta the a~te~io l  even though queuing and 
t h ~ s  crcsh risk on tl-e freeway I S  not 

sgn i f~cant~ ncreased In some stuatiorls 

such s~b-ootima d ~erson to less safe 
arterial Cccilities could actmlly increase 

crcsi r s k  as much as 5 percent for *he 

traveler It s Important to apply these 

technocg es carefulv 

Improving the survivability of a crash 
(or any trauma) by enabling emergency 
responders to react faster and more 
effkient/y P-cV 14 r 3 r o c d ~ a \  deo images 
to p b c  sctet p~3fess~snels caq \cst, 

improve t lcmer met ,  and eca  tc fester 

and Tore eff ce r .  eme geno  ~sp=ns?s 
In Seattle s b k  c taqer tuck ca'r i r g  

propane 2.ertul nw2 on trle Tscolia 

Narro.vs Br d y  the file &pa trnent 
j~lhic- pad acces- fa " deo  teeds from 

the ir~cidert s te \\as aoe  tc detect &hn 
acccerlt a i d  resp me w t l -  tne aproor  ate 

eqLiprerr q + r e  avert 3 maor d~sabter 

Such examples ccccrd ITS signiiica~t 

s~pport frsm the ;,~bic safeti cx -munh 

Ir San Ar~tciic pc ice ere ccti e , Icbm n g  

dec son rckers f r expansion o* ITS 
serd ces b~ch  3 s  t eevva\/ mciagement - 
As Pst r ,%, In oosel " 5 s  o them ITS p c- 
v des the e\Jes r the r~eld 

The model deplo\ ments alsc lustrated 
that ITS car  mpfc ~e h e  t e c  ooerctorls 

of emergermy resiponders. For exa~,pIe 

the \ 'N proiect ir, San ,Ar,-on o asssled 

the region s po c e  off'cers in coordmt  i g  
pursuts ar!d 1 7  p ro , i d i ~g  more accurste 

iiformat:on to res9onde.s frcm otner 

agencies In ore c:xample c p o k e  cfficev 

used the atit~de a[-d ongitclde coord~~~:es  
cn his ' A  unit ta di:ect an cir ambulance 

to a cri:;ca injur~d patient &s s ~ ~ ~ i i ~ e c i  

as a lesul* of +7is quick nter.~ei t~cn. 
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What impact did ITS at 
the model deployment sites 

have on fuel consumption and 
emissions? 

Results of the model deployment for f ~ e l  
consumpton and enlssons appIcatons 
w h ~ e  postive were consde~ably less 
s~gn~fcant than for traveler  safe^ 
Furthermore no clear best appl~cat~or 
emerged for these qeasures 

San Antonio: Limited impact from traffic 
management and traveler information. 
Through the use of calibrated modeling, 
evaluators found operation of San Antonios 
expanded freeway mancgement systev 
reduces fuel consumption by only about 
1 percent per year. Users of that region's 
traveler information websites and in-vehicle 
navigation units experienced similar savings 
of 2 and 3 percent per year, respectively. 

Phoenix: Interjurisdictional signal coordi- 
nation impact. In Phoenix. evauato:~ 
determined that interiurisdictiona signal 
coordinction reduces average fuel 
consumption by approximatey 2 percent 

per trip through the affected corridor, with 
nearly negligible impacts on emissions of 

hydrocarbons (HC), carbon monoxide 
(CO! and nitrogen oxides (NOx!. 

Seattle: Negligible impact from regional 
traffic signal operations. The evaluation 
team in Seattle found ihat regona signal 
operations along SR 99 wou!d have no 
significant efiect on energy or emissions 

once fully deployed becailse conflicting 
factors effectively cancel each other out. 

Specifically, while signal coordination 

brings about fewer vehicle stops associated 
with lower emissions, it also results in 
s igh t l y  more vehicle miles traveled (as 

travelers divert from minor roads to SR 99) 
and higher travel speeds. boil? associated 
with elevated emissions. These increases 

and reductions offset each other. 

Fortunately, while these effects are smcl, 
they are either positive or ne~tral. Orme 
phenomenon for which no overwhemi~g 
evidence exists is a fearea increase in 

NOx  emissions owing to higher vehicle 
speeds. For the most part, NOx  emissions 
were uncffected or were offset by 
reducrions in stops. as described above. 
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Did the model deployments 
reduce traveler delay? 

piications were most 
t?@ecti.~.e for this purpose? 

~JClile rrcst of the applications fielded ir 

the -odei depcvn erts led to decreased 

traveler decy evamtors found the greatest 
~eductiors resulted from appcctons of 

ncdent managemerr and sgna  coord 

r?atlon Examoles are aescfl bed belovhv 

San Antonio: Integrated Freeway/ 
Arterial Management. In San Antonio 

evaluators used carefully caorated sirnu- 

at~on models to determ~ne that the areas 

ex~anded free\ruayiircident management 

system reduces sea) for all travelers 
tnrc~gh 4he corridor by nearly 6 percept 

annually This modeling effort receaed 

additional anrual delay reductions from 
the systems arterial management 

component Under severe incidents 

tnese combined systems can result Ir 

delay reductions cs large as 20 percent 
for the average traveler 

Phoenix: Interjurisdictional Signal 
Coordination. In Pi-oenix, the evcclation 

team used a combinat;on of field cbser- 
var'cns and calibrated simulation modeling 

to analyze that region's interjurisdictional 

sgna  ccordinction. Reported delay 

reductions rcnged from 6 percent to 2 1 
percert, depending on the signal timing 
pian implemented. 

Seattle: Regional Signal Operations. 
r Sectte the edua t i o i  team used 
s muiatlon model~ng to study a piannea 
regionw~de sharing of arterial traffic dcta 

lr Seattie 93 oen-r-ent of res3ondents t c j  

cn ori-lire survey < : ~ o u +  ire :ra;is el nfcr- 

~ a t i c r  webc'te as;reec ~vi t r  the statement 

t h o  ,sins; traffic 't i io~matioi sn h e   web 
has helpec me sa.e tin?. T i 3 ~ s i t  Lser: 

simiaiy beiefited 'rom trader ~ I f o r r c t  3 n  

systems. Speci'ica li/ 46 Fercert o' 

respordentj tc a sur,/e>/ aboit Seattle 5 
transi: informat;on .ekebste found tbe site 

usefgl cr soMe,!4!hc:' uset;~l ir aetermln,n!j 

the fajtes: roclies t( $re11 destinc~iois 

"Mayor Neil Giuliano, City of 
Tempe, Arizonal in the fall of 
1 998 was chairing a council 
meeting at the University of 
Arizona when he received 
a telephone call that his 
mother was at the West 
Valley Hospital 30 miles 
away, needing emergency 
surgery. Mayor Giuliano got 
into his vehicle to drive to the 
hospital and m he was driving 
on Interstate 202 toward 
Interstate 101 and the Squaw 
Peak, he noticed a variable 
message sign alerting 
motorists to a deck-tunnel 
aaident. With the alternate 
route information, Mayor 
Giuliano was able to divert 
and bypass the traffic 
congestion and still get to 
the hospital to see his mother 
before she went into surgery. " 

-ITS America News, September 1999 
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General Reception. Overal I 14 h I le the 
appeared apprec ative of many 

of the nd vidual appl~cat~ons under the 
model deployments the degree to which 
ihey were actually aware of or valued 
the deployment program cs a whole 
were mixed In San Anton o the model 
deployment was built upon the already 

successful well-known and highly visible 
TransGu~de freeway management program 

As a result of public outreach excellent 
media coverage and the sheer amount 
of equipmeni in the rield TransGuide has 
become a household name As TxDOT s 
Brian Far~ello notes Yoci would be hcrd- 
pressed to tnd someone in San Antonio 
who ham t neard of [TransGuide] 
Furthermore not only 1s the pubic aware 
of the service it also paces a great v a ~ e  
on i t  Numerous communities and 

agencies are clamoring for TransGuide to 
be expanded to their areas In a survey 
on the program s website 82 percent of 
1 149 respondents agreed or strongly 
agreed with the statement Traffic 
management n San Antonio has shown 
a noticeable improvement since the 
implementat~on of the TransGuide svstem 
While results at the other model 
deployment sites were posive they were 
not as dramatic 

For example, in Seattle, more than 
$ 1  million, or nearly b i c e  as much as 

any other model deployment site, was 

spent on communications, outreach, and 
marketing. During 1 997 and 1998, 
22 radio or n/ spots featured the region's 
model deploymeni. along with 58 print 
articles, including pieces by The Wail 
Sireeijoornai and the Economist. In fact, 

e\~ery news release on deployment was 
featured in the medic. Nonetheiess, the 
Seattle deployment, (known as SmartTrek), 
did not become a household name as 
did San Anionio's TransGuide. As Pete 
Brigia explains, "...The most important 
lesson that I learned is that even the 
expenditure of $ 1  million over three years 
for outreach. communications, and mar- 
keting is jbst a drop in ine bucket when 
trying to introduce new iechnoogy or 
new ways of doing things. So much of 
our effort went into basic ITS education, 
[explaining what ITS are a about), which 
had to occur before explaining a particular 
application. And much effort went into 
explaining ITS to transportation officials and 
elected officials." Phoenix reported similar 
exrseriences 

Satisfaction with individual applications. 
The showed a great deal of appre- 
ciation at a three deployed sites for the 
benefits of individual applications. Some 
exam~es  follow: 

Usage of the traveler information Web 
pages across a three deployed sites 
has been steadily increasing, with most 
sites showing annual increases of 100 
percent or more. 

Focus group participants expressed 
great zppreciation for San Antonio's 
variable message signs and were 
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ac:ively involved in providing suggestions 
fcr further improvements. 

H :Wore than 80 percent of paratransit 

operators using in-vehicle navigation 
systems in San Antorio rated the  nits 

as useful or verb usef~l. 

In Prioeiix 75 percent of respondents 
to the Taffic TV survey reported making 
use of the areas variable message signs. 

Alsc in Phoenix, participants in a focus 
group examining availcble traveler 
infomatior; websites in the area generally 

found the pages to be a helpful 
interest'ng new way to obtain usefcll 
irformcrion to improve their travel 

experiences. 

In Seattle. 93 percent of respondents 
to an or-line survey found the traveler 
information website "helped them to 
save time." 

Customer preferences revealed. 
In additioi to revealing an overall 
awareness and appreciation on the part 
oi the public :or particular applications, 

the evaluation aiso provided a number of 
general insights i ~ t o  the likes and dislikes 
of the traveling ~clbl ic at the model 
deployment sites-at least with regard 
to traveler inbmction. In general, the 
evaluation demonstrated the fol lo~v~ng 
custorer preferences: 

For fee-based ATS to succeed, t must 

~ r o v d e  value to customers every day 

Low-quality ATE traffic information 
appears to be largely ignored, while 
high-quality data are sought out. 

Reg~cncl co~text irtiuences custcmer 
demaid for tdr ic i f o r m a t ~ o ~  Far 
examcle aemand I S  hgher n ro re  
congested c ties I ke Ses*+~e than n less 
ccngesred a rea  1ke San Aiton c 

ndividuai usase rates cppear to gro\\ 
with positive experiences n Jsng 
the sim. 

All customers r ant fcst conger lent 
service regard ess of piattorn- 

Ccjstcmers war-  -he f o i o ~ ~ i n ~  ~ e i v i c ~ s  
in priori?; o rck  

F~ee:va,; a d  aitericl c o v e r a p  

Direct traffic speeds or reliable, sei- 

selected 9ont-to-po'nt trcve t'mes. 

Camera Images 

Incident i~fcrma:ion. 

Enroute guiccnce based c r  
personazer C ~ I  ter~a 

Desgr feat~rres accordng to rnedc 

a rd  locat o t  ot Lse 

Finally the f o o w n g  urque needs were 
identified for transr usevs: 

The\ desire real time nbrmaton 3n 3us 
l o c ~ t  ons and delays that s a ~ a  able tc 
ther on the A e b  b j  phone en route 
at bus sroos c r d  wa m m * o  or other 
plctform at oca t~o~~s  near trarst centers 

They desire more detailed inf- ,rmation 
or- rojtes witr maps and poiit-to-pornt 
itiieraries 

They ~vant this rlformctioi to be free. 

Most transit riders are not interested 'n 
paying for better system infcrmatiar . 

0 
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What types of ITS 
applications did traffic 

managers find the most useful? 

 emote-control video cameras. Most of 
the model deployment's traffic managers 
found remotely controlled video cameras 
useful for their daily operations. They also 
expressed appreciation for the ITS data 
servers constructed during the deployments. 
In particular, they reported operational 
benefits from having access to integrated 
data sources-such as video images, 
travel speeds, and incidents-in a single, 
readily accessible, understandable formai. 

Co-location of other agencies. A number 
of traffic managers found they benefited 
by having other agencies co-ocated 
within their traffic operations centers (see 

Figure 10. Co-location of traffic and emergency management personnel 
can strengthen institutional ties. 

Figure 1 0). Not only does co-location 
improve their operations in responding to 
incidents, but, as Pat Irwin reports, " I t  also 
helps to strengther the institutional reation- 
ships beheen agencies." These improved 
relationships can, in turn. spark activities, 
such as San Antonio's and Seattle's joint 
traffic management task forces, thct offer 
benefits w e  beyond those afforded by 
ITS alone. 

Technology to ensure consistent messages 
on dynamic message signs, In San Antonio, 
managers and other users expressed 
satisfaction with the automa:ed system that 
ensures consistent messages on dynamic 
message signs for similar types of incidents 

and congestion. 

Roadway closure and restriction system. 
In Phoenix, managers found the roadway 
closure and restriction system useful in 
coordinating maintena~ce activities and 
in quickly identifying appropriate points of 
contact when necessary. 

Traveler information websites. 
The model deployment traffic managers 

also expressed universal appreciation for 
their agencies' traveler information web- 
sites. These sites help traffic managers to 
more effectively perform their duties by 
allowing them to reach out with criticai 

information to a larger percentage of 
the public than they could otherwise. 
Furthermore, such sites also help to raise 
the public's awareness of the role and 
necessity of traffic management operations. 
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What types of ITS 
applications did transit 
ers find the most useful? 

Trans? managers at the model depoyment 

sites found a n~mber 3f ITS applications 

to be useful in assistirg them ir the'r 

opercions. 

Phoenix: Automated vehicle location 
technology. Ir 'he Phoen~x area appl~ca- 

~ I C D  of A l l  tecnnolagy to 20 percept of 

the transL fleet was so successful that the 

b o  part cpating u i s d ~ t o n s  are naw 
o larn~rg to ns ta  AVL on a their fleet 

dehicles by ?he end of 2002 This AVL 
system ~ n c l d e s  tnp o/annlng automated 

fare zoxes ana the a b  ty to handle 

re-ote dagnostlcs and smart cards 

Sari Antonio: In-vehicle navigation 
devices. Tansit operators in San Antonio 
reported benefits from the use of IVN 
devices, In fact, :hese devices were so 

popular among paratransit operators in 
the area that many drivers insisted on 

drivirg vehicles equipped with one af the 

units [see Figure 1 1 ) .  San Antonio transit 

operators also noted benefits stemming 
frcm being co-located iq the TransGuide 

traffic management center as :hey could 

beccme more quickly aware of roadwcy 

incideqts and take appropriate action to 

mitisate potential effects cn transit service. 

New York: Use of toll tags to track fleet 
performance. In New York In an activ~ty 

rlot related to model ceployment nvolvng 

*he E-ZPass electrcnc t o  appcat~or  trans+ 

operators were pleased wtC1 the success 

repc l m  j e r n e r - t s  tc K ng Figure I I 111-veh~cle nav~gatton devices 
have become a valued tool for San C a w  A f  etra s + r 7 i s t  manase- AntonlOi pcratrans,t drivers 

ment svsrerr he~p-.d to icrecse 

the sbstern s c ccu lac~  onc 
reia biitY These rnorcements assisted 

trcc~ing s,,vste-r ne l~ed  b'~~ashiigt01 State 

ferries trzck 0'7-time ~e-formance of boa*s 
iaentfy ;!:hict- ocmot a rc  creS,v were or a 

pa:ticular run ar8:j resoo-d :o custcmers 
qliesiions 3nd C O " ~ / C I P ~ S  

Figure 12. Bus view shows the locations of Seattle's buses in 
real time. 
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Deployment costs for ITS are competitive 
when compared to traditional roadway 
improvements. For example, the total 
deployment cost o i  the Phoenix model 
deployment was less than $30 million. 
Furthermore, unlike many traditional road- 
way improvements, the model deployments 
did not experience significant escalation 
in costs over the life of the deployment 
phase (although, in some cases. such as 
with Seattle's integrated signal system, the 
functionai~ of the final product was less 
than expected). Nonetheless, in this era of 
strained budgetary resources you should 

take the time to investigate methods for 
conserving all costs, including ITS depioy- 

ment costs. The model deployments 
revealed the foilowing insights and guid- 
ance relative to cost contai~ment. 

Maintain strong oversight of software 
development. A significant finding from 
the model deployments was the need to 
provide close oversight of sofbare 
development, even if it requires using only 
those developers with a local presence. 
Without this oversight, i t  is difficult to trans- 
late the customer's preferences into the code 
beins written. Midway through its deploy- 
ment efforts, the NY/NJ/CT site decided 
that frequent interaction (at least once per 
week) helped to keep costs down. 

Leverage resources wherever possible. 
As an example Pierre Pretorious, former 
program manager of the Phoenix model 

deployment, reports significant savings in 
Phoenix because "the State cnd the C i v  
of Phoen~x share some cameras that are 

placed at locations where both freeways 
and arterials can be viewed." 

Lower costs through integration. 
The model deployments revealed that 
ITS integration not only produces great 
benefits, but can also reduce costs. For 
example, as previously described, transit 
operators in the NY/Nj/CT area are 

l o w  using E-ZPass toll tags on transit 
vehicles to vehicle tracking ar,d 
schedule maintenance, obviating the 
teed for yore expensive AVL technology. 
Similarly San Antonio's Lifelin k proiect 
uses TransGuide's freeway management 
commu~ication system to transmit audio. 
video. and data from remote cmbuances 
to receiving hospitals, In fact, without the 

significcnt cost savir,gs this integration 
affords, the Lifelink project would likely 
not have been depioyed at all. 

Consider public-private partnerships. 
W'nile the model deployments raised 
some doubts about the success of pubic- 
private partnerships (to be discussed in a 
later question), some people s t i  conti~ue 
to see a role for such crrangements in 
mitigating ITS costs. As Pierre Pretorius 
states, "Pu blic-private partnerships allow 
costs to be shared-there are elements 
that private industry and the public sector 

each do best; thus. a sharing is warranted." 
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Carefully apply low-bid procedure. 
As Roo Bamford poiqts out Software 
development for ITS is not the same as 
poclr ng concrete Consequently trad- 
t iora ow-bid proceaures .ray be ill-suited 

for many types of ITS applications In fact 
deperdirg on the contracting mechanism 

such procedures mav actually lead to 
even higher costs or substantialy reduced 
functioraib Some s t i  feel that a /o\Y-bid 
orocedure can reduce costs However 
3ria.l Fariello of TxDOT stresses the 
I-portance of a good in-house under- 
standing of the task and clearly defined 
spec fications 

Invite vendors to negotiate. Whi e not 
directly tested in the model deployments, 
one metbod gaining favor in the procuring 
of ITS services is the Lse of an invitation 
to regoticte. For example, irl selecting a 
vendor for /Viami's new traveler information 

system. the F!orida Department of 
Trarsportation held a number of iterative 
d'scussions ~vith multiple bidders to generate 
clear specifications and expectations prior 

to awarding the contract. 

Keep systems open and make use of 
standards. 1Vhile seemingly obvious this 
tenet is often gnored Closed proprietary 
systems mcy be a good investment in the 
shor- r u i  but in the long run such systems 
ofter lead to greater costs especially with 
greater ITS ~ntegrat~on As Rob Bamford 

expia ns You must be careful that you 
don - end up paying for a system that 

n the end you don t really own This 
cpprcacn can lead to substantial costs 
For exampie in Phoenix an entirely new 
comp~ter server system had to be built in 

part beca~se the existing freeway 
management servw svstem \v3s pro~retar, 

To fird out specific costs o' iTS elements 
you may revievll the ind'vidua site ~-epcrts 

for each of the mode deployments. 
For ar- ecen more exterlsive a i d  curreit 

collection 3f dep18svment. ogemtiors and 
maintenance costs decse refer to tqe 
USDOTs ITS un t cosr database at 
WWLV, beneiitcxi is.dot.go~. 

"Public-private partnerships 
allow costs to be shared - 
there are elements that 
private industry and the 
public sector do best; thus, 
a sharing is warranted here. " 

-Pierre Pretorious, Former AZTech 
Progrom Manager 
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"The benefits of ITS are in 
the operations. " 

-Rob Bomford, NY/NJ/CI Program 
Monoger 

How have operations 
and maintenance costs 

affected the model deployments? 

Operations and maintenance costs have 
been a major challenge for those attempt- 
ing to ensure the continued success of the 
model deployments. 

Higher than expected O&M costs. O M  
costs are significant and were almost 
universally higher than initially expected. 
For example, maintenance costs for San 
Antonio's AVI readers are approximately 
$ 1  20,000 per year- more than double 
the original estimate of $59,000 annually. 
Similarly, costs to maintain kiosks in both 
Phoenix and San Antonio are much higher 
than ex~ected. 

As San Antonio's Pat Irwin explains, " I t  

is tough to catch all of the maintenance 
costs at the onset," In general, the 
estimation process was compromised 

by the high-tech and often first-generation 
nature of many ITS technologies. Another 
problem was that most of the sites were 
concerned more with deploying everything 
within PWO years-a condition of Federal 

funding-rather than formulating an 
incremental approach to future operations. 

Difficulty attracting O&M 
Challenges also lie in the fact that, as 
Pete Briglia explains, "ITS O&M requires 
the same personnel resources that are in 
demand in the private sector. Therefore. it 
is difficult to attract and retain the personnel 
needed to develop and maintain the 
Webbased traveler information applications 
that are currently so popular." 

Difficulty convincing State Departments of 
Transportation (DOE) of funding need. 
Furthermore, it has been difficult to convince 
budget officials of the critical need for ITS 
maintenance and operations funding. 
As Pete Briglia states, "The costs have 

not been great, but they are a steadily 
increasing part of an agency's shrinking 
discretionary budget." State DOTS want to 
reduce OBM expenditures and increase 
construction spending, and ITS does the 

opposite-for while there may be savings 
in societal costs, direct public agency 
costs are increased. As a result, some ITS 
deployments have been forced into making 
less than optimal funding decisions. For 
example, in at least one of the model 
deployment sites, State transportation 
managers recognized that it was much 
easier to receive construction funds rather 
than O M  funds. Consequently, they built 
their own fiber optic n e ~ o r k ,  even though 
it may have been more cost-effective to 
annbally ease from an existing private 
provider. 

A further irony is that while budget officials 

seem to have received the message that 
OBM pays a critical roe in supporting 
transportation infrastructure, many simply 
view the deployment of ITS as completely 
satishing this requirement. Few funding 

officials seem to realize that ITS also 
requires their own O&M support, for as 
Rob Bamford reminds us, "The benefits of 
ITS are in the operations." Fortunately, 
some Funding agencies. such as TxDOT, 
are already aware of the need for solid 
OBM support. As the benefits of ITS 
continue to emerge, others w i  join in 
this awareness. 
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The tbree-to-four-year plannang and 

~mrdementation phase of the model 

depioyments saw a number of applicators 

changed dropped or modifled w t h  
~arying results as expa~ned belob 

Reductions in function or  scope. In some 
s tuatons c ciange in the deployment of 
ITS appcations had a regative effect 

generally assoc~ated w t h  reduced furctioi 

or scope For example oudget cuts in 

San Ai tono reduced the number of 

cmbu~crces and hosp ials that could in~tlally 

particpate in the Lifelink proect ,vh~ci- 

ir t u r i  led to a reduction r potential 

senefts In anorher example long delays 

r cep lswg Secttles ATNS caused a 
plumber of participating agencies to lose 

interest $/hick also resulrec in reduced 

benefits and fL~nctioiai\ 

Neutral changes in function. W h i ie some 

asplications were reduced in scope, others 

were simply altered to address other goals. 

For example, in San Antonio, a number 

of proposed applications faced institutional 
barriers, i~cud ing  a Texas law prohibiting 

distribvtion of IVN units to the traveling 

public. A propcsed highwcy-rail safeiy 

system was also placed in jeopardy by 
liabi1ii.j concerns on the part o i  railroads. 

Fortunately, 'n both cases, TxDOT was 

able to take many of :he original 
technologies and approaches and simply 

apply tl-em to new functions. Specificaily, 

Changes in technology. The h'ra ~ , 3 e  .=f 
change exper encod ir the depovm-eits 

actl~a y ;ee to mploved cenefitj 1 - 1  these 

cases function sic /ed save b ~ r  +re 
model deployments adcpred rev,, more 
efCectie cr p \ i ~ e l i ~ l  techrcicgie; cs in?\; 
became a + c ;  able. Lor exam& +kt=. I - ' * la8 

' . 
focus of Ne\s' Yopl. s traie ep n[or-.a::or 
services ;hvns ;elepirme access bo;h,e\ef 

as + ~ e  deplamer. ~rog,.essed irc~easir?g 

focus * V ~ S  placed sn rterne+ access The 

abiiby -0 react a m  edccr to the ates; 

impro,~ements s at1 m ~ ~ r i 3 1 '  means of 

opr imz~ig TS her-?'its 

Overall ae~haps +I e best 3c /ice -0 

prepa rs  fo- l i e g  *she change> s ~ c h  as 

those r jesc~i~ec axwe comes kcm Sea~Ies 

Pete Br g i c  Snc-- techncsg, ct-crdei 
at suc~  a raoc Fcze a rd  s rce men, 
ITS p r~ec ts  ale e x o o r i g  rev%+ 3ro~nc  

the\< mLst be k x b  e P~oec+s S ~ J C  I=E 
impe.-ertea r ec\il\ aedovabe phases 

that aliovz, users to ;eqerats benef t- as 

quick, as possible 3rolects sho,ld ass 

be aesgned so there s ns s nge ~ o n t  ot 

failure SmsrtTrelc s 30 proect comgcier~+s 

made it  possible 4 r soTe app lca to~s  is 

be ca?ce/ed LA, l t h c~ f  eopordiz~ng rt-e 

success of * i e  ent r F I ~  ecr 

"Since technology changes at 
such a rapid pace and since 
many ITS projects are exploring 
new ground, they must be 
flexible. Projects should be 
implemented in easily 
deployable phases that allow 
users to generate benefh as 
quickly as possible. Projects 
should also be designed so 
there is no single point of 
failure. Smartlrek's 30 project 
components made it possible 
for some applications to be 
cancelled without jeopardizing 
the success of the entire project." 

-Pete Briglia, SmartTrek Program 
Manager 
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"I've tried to come up with a 
good answer to why ITS 
projects seem to take so long, 
and there seems to be one 
common element: software. 
I think that most engineering 
consulting firms do not know 
how to manage software 
projects and cannot retain 
sufficient software talent to 
deliver projects on time. 
Their clients usually do not 
know what they are doing 
most of the time, though I 
put most of the blame on the 
consultants because they do 
not know how to manage 
expectations. They will tell 
the client that they can do 
anything the client dreams. " 

-Model deployment program manager 
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Were there deployment 
delays in the model 

deployments? If so, what was 
the cause of these delays? How 

they have been mitigated? 

As with most ITS deployments, the model 
deployments experienced a number of 

schedule delays caused by a variety of 
factors, as discussed below. 

O v e r l y  ambi t ious schedule. Most project 
participants viewed the Federal schedule 
aimed at achieving full deployment in two 
years as unrealistic. Existing contracting 
mechanisms and iask complexity simply 

did not support this goal. However, most 
of the managers agreed that an ambitious 
schedule had some value. As Seattle's 
Pete Brigia states, " I t 's  better to have an 
aggressive schedule and get something 
out, than to wait forever for the perfect 
deployment." 

Technological challenges. Complex systems 
like ITS often bring numerous technological 
challenges and delays, especially appli- 
cations requiring software development. 

lnstitutional chal lenges. Another serious 
challenge to deploying ITS on time-and 
integrated ITS in particular-lies in 
coordinating among the numerous agencies 
involved in the task. During the model 
deployments, two general approaches 
managed these relationships. The first, 

used in San Antonio and to some extent 
in Seattle, was the "lead by example" 
approach. In this scenario, a central lead 
champion (the State, for example) has a 
dominant role. This champion consults 
with other members of the trans~ortation 

communih/ and engages in a constructive 
exchange of ideas; however, no formal 
arrangements are made. Furthermore, 
when it is time for a decision to be made, 

the lead champion often moves forward 
on his own, essentially deploying a proto- 
type that others can see and become 
more involved in. The advantage of this 
approach is that it may and often does 
lead to more rapid depioyments. The 
potential downside is that the initial product 
may not fully address the needs of all 
participants. 

The other scenario, more prevaen: in 
New York and Phoenix, was the "lead by 

consensus" approach. With this approach, 
formal agreements take  lace bebeen all 
interested parties-as many as 16 in 
New York-with products developed by 
agreement of all parties. The strength of 
this approach is two-fold. First, the ultimate 
application may, in theory, be of greater 
benefit to the various parties as a whole. 
Second, :he consensus approach imparts 
more of a sense of ownership that 
challenges all participants to offer their 
own ideas, money (in some cases). and 
commitments. The potential downside, 
of course, is that significant delays may 
result. For example as of the summer of 
200 1 ,  the NY/NJ/CT deployment has 
yet to be fully deployed (although software 
issues are also to blame). Still, NY/NJ/ 
CTs program manager, Rob Bamford, 
states that if they had to do it all over 
again. they w o ~ d  stick with this approach, 
observing that, "In the end, it will lead to 
a better product that is acceptable to all." 
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Some eve of deployment delay on 
lcrge complex ITS depoyments mav be 

i e v t a b  e and the mcde deploymeit 
experience offers advice for meeting 

these c ~ a e n g e s  

Recognize that 
*' there will be & challenges. 

One of the most 

important pieces of 

adwce is to keep 
pqects flex1 ble 

As repcrted earl~er Pete B r g a  feels 

Proects should also be designed so that 

there is  not a singe point or f a ~ i ~ r e  
SmartTrek s 30 prolect components made 

i t  possi b e  for some applicat~ons to be 

cancelled [or deayea] without leopard z- 
ing the success of the entire sroect 

Get something out. The model deployment 

program mancgers suggest that i t  is better 
to deliver a tang~ble product even a 

prorobype and refiqe i t  later than to wait 

for the per'ect appl~cation For example 

- ~ c h  ot the early delay in the NY/NJ/CT 

deploy~ent  is attributable to a near{ 

endless cycle o i  writing and reviewing 

cesgn spec fcatons rather rhan building 

a prod~ct 

marr: t m t  v ~ t h  a technoogy you pian to "In ITS deployment, the first 
use s that neb$ a id better tech~olo~ies 95 percent is relatively easy; 
mal/ come out be-3 e are f e a d ~  to the lust 5 percent is where 
proceed Technclc gv o~tpsces the the frustration lies. " 
contractnc; mectwr s i r s  and ,EL csr 

find \ o u d C  1 9  clrl uiptoduct ,e c,ce ct 
-Rob Bomford, N Y/NJ/fl program 

manager 
constantly mod\dirlg contracts r an 

attem~t to < P = I ~  uc nsteac of pursu r g  an 

actuc dep GL mew Ccnseq ~ e n t l ~  n k n  
contiuctng for r s  :~ersoraized ser, ce 

aopcat io i  VY NJ '7 spec fled ? I S +  

what tbe cervce sliculd ccc5m~ish not 
h a y  t~ accom3lisk 1 7  

Provide strong oversight of software 
development. as :*at% eore.  strong 

overs31;r o' sstt.\zcle cedopmert  eaas 

to beiier i r ter~ct~cr and ellmirates multii~lo 

translatior probiers In gene a greatn 

interaction h t h  tbe de~eoper  leads to 

faster 2nd I ~ S S  expr?rsi V F  aevelcpmen. 

Choose a careful balance between 
consensus-building and leading by 
example. Tbie n c  adLce  k m  tbe ~ o t r e l  

depo  merits fcr dcai r g  +I sched~e 
cbae-ges s to chmse your a~proach 

carefuly  bethe he^ I '  is ore of consenxs 

b u d ~ r g  or leading examD,e You 
sboud cors der th~. benef 's and potential 

drawbacks ot bott aporoaches early on 

in the dedopment process 

Spec;& function, not technology. Arother 
vxchanism lor avoiding delays is to specify 

prociuct ;unction-ana not necessarily 

technology-when contracting for ITS 
services. As NY/NJ/CT's program 
manager Rob Bamford states, "Part of the 

challenge in tryirg to schedule the proiects 

[contracts etc.) and, at the same time, 
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Did the model 
deployments clearly 

lustrate the benefits of 
epioying integrated ITS? 

Yes and no. %'hie the model deployments 
did illustrate some signiLicant benefits of 
integrated ITS the res~lts frequently were 
less sign'ficant than cnticipated. The 
followirg sub-sections ill~s~rcte this situation. 

Benefits sf Integrated 1TS 

Integrated traffic signal control. Travelers 
in botb Phoenix and Seattle benefited 
from integrated traffic signal control 

across jurisdictions. In Phoecix, integration 
reduced delay on an average trip by 6 
percent compared to cases where sigiaIs 
were optimized independently within 
each iidividm~al jurisdictional boundary. In 
Seatiie, simuation of regional signal timings 
preaicted delay red~ctions of up to 7 
percent ainualy once f uy  deployed. 

ITS integration in the Medical Center 
Corridor. Evaluators also observed 
integration benefits in San Antonio. Here, 
simulation modeling of the combined free 
way, incident, and arterial management 

corridor- known as the Medical Center 
Corridor- was used to esiimate annual 
delay reduc*ions of 6 percer,t. Looking 
only at severe incidents, T S  'ntegration in 
the corridor reauced delay by 20 percent, 
compared to a 1 6 percent reduction 
when the ITS elements work individually. 

Traveler information - integrating data 
from multiple sources. Traveler informatior, 
-ar  applicatio~ that relies on data 
integration from multiple sources (e.g., 

ccmeras, crash reports, roadway speeds) 
and muI:,ple agencies-provides numerous 
benefits [see Figure 13). In Seattle, 
a simuation experimeqt investigating the 
potential impac: of addiqg arterial 

irformation to the States website revealed 
the importance of this integration. Tbis 
simulation found that adding the 
information to ;he website. currently focused 
on freeways. reduced annual travel times 
by 1 .8 pe:cent. This value 1s especially 
significant given that all trcveers in tbe 
corridor experienced the benefits, not just 

the small perceptage using the Web service. 

Cost savings from integration. The model 

depoyments also iustrcted how ITS 

Highway Emergency 
Response Rail Intersection 

Management 
Incident Safety Freeway 

Management 
Systems 

Transit 
Management 
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Electronic Electronic 
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Signal Control 

Systems 

I 

Figure 13. Ultimately, many of the strongest benefits of ITS lie with integrated systems. 



iitegrat on c a i  help to reduce the costs 

of ITS deployment clid operations For 

example San Anron os remote ambu 

a ice / iosp ta  conferencing application 

kno%n as l~ fe l~nk greatly benefited from 
sadirgs oota ned through a  re-existing 
3r7d planrea freeway -anagemen1 

commun cations system In fact 

as p r e w o ~ s l ~  stated this proect i < e \  

\nould not have been ni*iated at all ~ t h -  
c ~ t  these cost savings Pboenx realized 

savlrgs through the strategic placement 

ot r e ~ o t e  ~ d e o  ca-eras providing ,/iews 

sf both -reewav a r d  arterial ocatlons In 
Nev, Yorlc rransit vebicies e q u p ~ e d  w~th 

toll tags and tag readers and placed at 
\arous ocat~ons acvg  the roadwav are 

tracked and used to estimate current 

gener3 trafCc conditions This integrated 

usage supports more eft~cent freeway 

and tranbit -anagerent 

egration Benefits 

'v'Vhie these various benefits and cost 

savings ere impressive, ihey are not as 

large 3 s  those originally predicted for the 

model deployments, as explained below. 

the aopicotiow -rat ,yere perhaps not 

even drearec of r the r tic r:egratior 
but LZ hose er ,I cc -~ceotior bh/cs wade 

possible by  the i i+?grctioi 

A good example ~f this zccvrence is the 

REACT project r +oerx.  Cne c /  od, a 
few such s,jstems h the iaticn Macicspz 

Counb's REACT tc-3i- resooqds both tc 

incidents a i d  spec i a  i.v {nnts on are3 

surface streets tc c l s s s t  h e  loc3 police 

with efficieit lane closures diversicr of 

trafk and idei t i fx t ior  of ::iterrcti\,e 

rouies, The projec' based or  the s'xcess 
of their freeLvav c;:~r:esy and inciderit 

respoise patrol cr:me abou: beca~se o' 
the irstitutbn3 onr! ~ecCli7oIogical 

integration occurri~ig under tb'e crec s 
mode deplo\;-ert Specificoll~~ t t ~  

success thc- varcL,s partners sbser.,nd ? 

working together coordincl+e sigizs 

across bo,,ndcriez made tblem a more 

aware f the benefits o' ~vork'ng together 

arid more ccrn'oi.tab~e doing so 

Consequer;tly the ?EACT prciect has tble 

unique dis:inction ~f beirg adminisered 

by Maricopo Cour>b but cppied tc bcth 

counbj and ic-ccunv ~oad\.~Lsys 

ITS integration benefits take time to reach 
their potential. Knoivedge gained slnce 

the evo~at ion reveals that attempts tc 

assess the results of ntegrator may have 

beer premature It appears that integrating 

ITS is like mmng a pump The early output 
is not the same as the later constant output 

Fur4hermofe the evauat on time frame 
allowed consideration only of very earlv 

results As Rob Bamford states The real 
benefits may lie morths and years later r 
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What do the model 
depioyrnents tell us about 

cess of public-private ITS 

One of the most important outcomes of 
the model deployments is a more realistic 
expectation of the benefits of public-private 
ITS partnerships, especially as applied to 
traveler information. Overall, the initiative 

revealed that while such partnerships may 
help to reduce the costs and risks associ- 
ated with ITS applications, they have not 
met the high expectations many originally 
had for them. In general, these partner- 
ships fell well short of their intended goal 
of enabling public agencies to provide 
high-quality traveler information through 
partnering with the private sector under a 
viable and business model. 

easons Behind Unsuccessfua 
Public-Private ITS Partnershrps 

The model deployment evaluations identi- 
fied several reasons, summcrized below. 
why pubic-private ITS partnerships were 
not generally successful 

The public's unwillingness to pay the 
private sector For traveler data. At the out- 
set of the model deployments, a commit- 
ment existed to provide improved traveler 
information to the public. At the time, 
project participants also recognized that 
one method for improving the quality of 

this information was through integration. 
Specifically, the deployments sought to 
provide various types of information (e.g.. 
weather, crash data, traffic volume] from 
various sources and multiple jurisdictions. 

to cover different roadway types, such as 
freeways and arterials. Furthermore, the 
private sector was thought to be interested 
in helping with collecting and disseminating 

these integrated data eliminating costs to 
public agencies, and perhaps even pro- 
viding these agencies with profits to spur 
additional ITS depoymer8t. A central tenet 
of tbis philosophy was ihat iraveler 
information wouid be of sufficient quality 
and importance to travelers that they 
would be willing to pay the private sector 
for it. The model deployments revealed 
that this is not the case, at least not to date. 

Failure of the private sector traveler 
information services. N o  privare sector 
traveler information application proposed 
during the model deployments met with 

any significant success. For example, 
broadcast fax and paging services were 
cancelled in Phoenix. Wireless handheld 
personal computer services met with very 
o w  subsc:iption rates in both Phoenix 

and Seattle. A i d  i i  San Antonio, Pat 
Irwin reports. "Only one or two of our 
seven original private sector partners for 
traveler information systems are even still 
in business." In fact practically the only 
traveler information services that were 
uniformly successful were the publicly 
funded and maintained traveler information 
websites. These failures have many possi b!e 
explanations: 

San Antonio 5 Pat Irwin suggesfs, "It may 
simply be o matter of time, that the market 
is sti l l  developing. " Supporting this stance, 

a number of proponents have suggested 
a need for additional marketing and 
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cdvertsirg. In fact this was a maior 

finding in the analysis o i  the 1-95 Corridor 

Cocl'tio.'~ nazi cefunct regional traveer 

informtiorl Web service known as TravTips. 

l t  may be that rhe mderlyirlg data 01-e 
s i l ~ , d y  'iot high q v c l i ~  or valuable enough 

cn heir cwn fsr :rcvele:s to jiisiiFy tile cssr. 

Conseq~ently regions suck '3s NY/NJ/CT 

are moving toward bunding traveler 

in:oma+iorl data with other services 
like e-mcil. 

i i  may si'mply be that fee-based services 

c m m t  ccmpete lwrk the flee services 

provided by the ,ocblic sector and by the 
traditimai radio a d  ielevision media, 

~vhich 3re 330 using ITS to provide berter 

dcio. 

Failure o f  public-private partnerships not 
unique. Whatever the reason, failure of 

self-s~staining ATIS busiiess modes is no4 

unicue ro the model deployments To 
date, fevv ( i f  any) excmpes of successful 
pubic-privcte traveler infor~ation pcrtner- 

ships exist in the United States. C~rrently 

18 or more firms are pursuing this market, 

ei+her by p c c ~ a g i ~ g  traveer data v i t h  

otner infcrmation or by direct marketing to 

the customer -hrougb advertisement- 

su~ported websites or subscription-based 

personalized services. But as Jare Lupoin 
reports in "JVhat Have W e  Learned 

about these iirms face a n~mber of 

cl?allenges, including the fcllowing: 

- 8 

i he mderl,!/ing "prod~~i"-real-time rraffic 

idormc:iow-cannot be 'manufactured in 

a controkd erlvirormeni; instead i t  : T L ~ S ~  

A Place for Public-Private 
Partnerships 

Do :tese frndr-gs mean there I S  r o  dcce 
for pobl'c-p:'vate imrtner shps 'n trc:esr 

informztior operc-icisz The short or-slyer 
IS  ' h o . '  Phn:, +~c!isp=rtc:ion zff'c1clis 

sucb~ as Phen x s  '(3rme.- cxogrc- mclicger 

F'erre Preioro~~s :/out a r g x  ;2l'i1e I -  

mcy be -rdiicel~j tc devecP c iul~,: d'- 
s~staining trc\&r nfor~ar lon pl~bic-p8mre 

partnership Tere s i l l  mclb' be beneri's to 

the ~ , ~ l n I c  ir- s~ci- '  erterprises. T-e 
i ~ I o \ ~ \ ! ; n ~  are h ~ o  examples of ~ e ~ f ' c  31 

pub~;c-o'.imte pa,-tmsi;ps 

Possibility of mitigating costs and reducing 
risk. F~b ic -p~ i . c tz  partwsh ps C'SL d st i l l  

help to offset or recuce costs ~:ihct- mx,. 
in t u n  C C A  pub'c ageic es +o coiect 

more data. Suck pal- t~~rst-  ps c o ~ ~ l c  a so 

help ,c - t19a:s I sks .  In Phoon'x 
traisportati=ln sf:cas felt tl-lat the AZTec- 

"While it may be unlikely to 
develop a fully self-sustaining 
traveler information public- 
private partnership, there still 
may be benefits to the public 
in such enterprises. " 

-Pierre Pretorious, Former AZTeh 
Program Monoger 
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business model helped to mitigate risks 
by, as Pierre Pretorious explains, "letting 
those who know the market best [the private 
sector] lead [new product development]." 
In this way, State and local agencies may 
reduce their risks of being stuck with old 
technologies having limited utility. 

Growing private sector interest in public 
data. The model deployments also indicated 
that the entire paradigm of the private 
sector paying for public data may be 
shifting. For example, San Antonio has 
already been approached by a number 
of private vendors, such as cell phone 
companies, exploring the possibility of 
selling privately collected data from sources 
such as cell probes to the public sector. 

What techniques were 
successful in raising 

awareness of ITS benefits at the 
model deployment sites and 
elsewhere? 

A number of techniques were used to raise 
awareness of the benefits of integrated 

ITS among local citizens and officials and 
throughout the world. These techniques 
included the following: 

Making use of public relations 
professionals. All four sites made at least 
some use of in-house or external public 
relations professionah to prepare press 
releases, collect benefits and promotional 
information, coordinate with the media, 
and track press coverage. 

Making sufficient funds available to 
effectively perform awareness activities. 
The Seattle model deployment spent over 
$ 1  million on marketing, outreach, and 
advertising. However, as Pete Briglia 
explains (see Question 91, even this relatively 
large sum was "just a drop in the bucket 
when trying to introduce new technologies 
or new ways of doing things." Furthermore, 
sites need to budget for marketing efforts 
not only to launch the application, but 

also to sustain awareness of the technology 
during its operation phase. 

Engaging professional media. All four 
sites worked through local, regional, and 
national media outlets to "get the story 
out." Consequently, the model deployments 
made front-page news at several sites 
and were featured nationally on television. 
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Hosting of scanning tours. Folo:.. n g  the Participating in national evaluation. P 
phioscpk)~ that the best \\a\/ to descr~be ?urbsr of S I W  lepo~iec the' p a r t z p t ~ o r  
the bene:l4s of a system 1s -o S ~ O L %  t n n a rd  promot oq - f  +be US30T-spcrsored 
operat cn  the model deplcyn-erts ~tr ~ndeperder-r rat~cncl e 3 JC-IOP ,\CIS 

support ?om USDOT organzed numerous M p t ~  rl r ac rg  c \*zreress ot tqe be-etrs 
t o ~ ~ s  oL actual mode deplo~mert i a c ~ t e s  o* ITS arc  ITS n t ~ j ~ c r ~ o i  
These sc31nng tours \$ere extreme1 
popular Fcr excmple Dale Thompson 
estmres hat representat~ves frsm at least 
25 stales end 1 0 count! es have toured 
the ?bepix model depoymert facites 
S-Icrly Seattle bas hosted 1 7 form31 
scanrns tc~rs  anc h~nareds of ~nformal 
tours Sar Artono b 3 s  l a d  vlsitcrs fro- as 
tar m a r  as A ~ s t r a a  and ~apar l  

Participation in reverse scanning tours. 
All model deolovme,it Ieacers Fo~nc reverse 

sca in ig  to 3e suc~essfu For these tours 
model deploymeit representat~~es t raded 
to otyer slies and shared ther depoYnent 
experlerces 

Showcasing events and conducting out- 
reach. E ents that lncl ~ d e d  presentattons 
recniical literchanges and redla k,ck-offs 
i-ave also been successfu  most model 
deploymeit stes have also reached G L ~  to 
the. peers thrcugh ccnierence ~resertatcns 
crochures aqd CD-POM publ~cat~oq F 3 r  

example ti-e Seatile -ode deployment 
csnducted 48 staie~older interv ecz s 3 i d  
four ~ncl~str\/ forums 

Making use of traveler information web- 
sites. Traveler webstes have also been ~sed  
ts proide mere nformatcn on the -ode1 

cepo  jment prograr -o lusers n tt-e 
varlo~s reglons 
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Overall, were the model 
deployments a successful 

demonstration program? How 
important is ITS integration in the 
host sites today? 

Yes. The model depcy.nents contributed 
significantly to demonstrating the benefits 
of ITS integration and to raising awareness 
of these benefits, as illustrated below. 

Plans to expand ITS in Seattle. Perhaps 
the best proof of this success lies in Seatile, 
where a "Blue Ribbon Transportation 
Commission" strongly affirmed the need to 
continue and expand the ITS program 
within the State. Specifically, the commission 
recommended that 5 percent of all free- 
way improvement funds be committed to 
ITS, which, if adopted, would represent a 
significant increase in overall ITS funding. 
While impressive, this increase is even 
more remarkable in light of the recent loss 

of a large portion of the WSDOT's revenue 
stream because of a car tax repeal. 

ITS integrated in construction projects in 
San Antonio. San Antorio like the other 

model deployment sites, has a long 
history of ITS success outside of the mode! 
dep!oyments. There, ITS is regularly 
integrated into constrclction projects, and 
the State is not only committed to the 
provision of O&M funds for ITS, but has 

doubled the amount available for this 
purpose 

Commitment to ITS integration in 
NY/NJ/CT: In the NY/NJ/CT area, 
where long delays in the model depoy- 
ment have frustrated some, Rob Bamford 

reports, 'There is still a strong commitment 
to ITS integration." Much of this commit- 
ment emanates from acceptance of the 
~egional ITS architecture, which has united 
agencies technically and institutionally. 

Increased awareness of ITS benefits. As 
Pete Brigia explains: 

"SmartTrek increased WSDOT's 

awareqess of ITS and its ~ o ~ u l a r i t y  
with the public . . .  all of our regions 
are working on ATMS and ATIS 
projects many in rura areas. Our 
major cities as w e !  as Vancouver, 
which is included in Portla~ds com- 
mute-shed, have all implemented 
freeway management systems. 
Support for providing ITS matching 
funds and the CVlSN [Commercial 
Vehicle Information Systems and 
Networks] program 
is strong despite voter-mandated 
reductions in transportation funding . "  

A n  increased awareness of the benefits 
of ITS-particularly integrated ITS-has 
occurred at the other sites as well. In 
Phoenix, Pierre Preiorio~s reports that ITS 
integration is becoming a regional philos- 
ophy, with a "recognition that AZTech is 
not just a proiect, but rather a program." 
In early 2001 , Phoenix issued a new 

request ior proposals for continued AZTech 
development. Four maior cities-Phoenix, 
Tempe, Mesa, and Scottsdale- have 
reaffirmed their support for the regional 
ITS vision. 
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ITS benefits extend beyond model sites. 
The ;?ode deployments have also had 
sigriflcar,t effects beSJond the four original 
oarticipan*~. For example. as of sprirg 
200 1 , NY\NJ/CTs regional architecture 
is oeing corlsidered as an 'nout to a similar 
architecture in Northern ~al ' i fornia. Aso 
Phoenixs roadway closure and restriction 
system is expa.Idins to other States, such 
3 s  Nevada and Oregor, while its special 
eveits system is being considerec for 
Virginia. Finaily, Saq Antonios Automzted 
Cehicle Identification Tag sobare is bei ig 
~ s e d  i r  Georgia, and the 1;felink remote 
cmb~lance commun;cation cpplication is 
being considered ior use in New York. 

What directions are the 
model deployment sites 

taking today? 
7. 

I he va ro~s  mode deploymen+ siies 
rema r: corn-ltied &o ITS depiovrneqi o n l  
integration. ht icr jated flJtbre d'recrois 
for the sites ( 3 s  of spri-IS 20C 1 i are 

s~mrn~r ized belo,?. 

New York/New Jersey/Connecticut: 
Testing transit information applications. 
The NY, NJ, CT r o d e  deplcd-ert s s'111 
mrk r ig  to+tard dt-poImeni st i s  trar-s t 

nbrmat c r  aool~c(:*~o.~s and I S  curlent) 

:ransii add sory t r ~  planre. ,v I 'keI,/ 
occljr by iv nter 2C'O i . T1-e blY i'Nj )CT 
regior 1s c;Isa exoected tc ccmolete c 
regions! ITS arc~tezture b~ :hs :lme 

San Antonio: Expanding freeway 
management system. 1.1 Sar Actcr io 
expcrxion 0; :be T~lnsGuide :ree~*~a\; 
maragement s:/ster- s cmt'r-uirg ,: ~tt: 

63 mi es in operatar 25 miles cl-der 
ccnstr~.,ctisn n d  3 tots of 19 1 mites 
planrec'. Aiatt-er ::pplca!icn receiving 

additional focus s the ~fe_nlc  3mbu- 
lance, hcsp~+cl rem - .r, P cmirnc)rlcaticrs 
syster. Plans are ~ d e r  \.,af ta expcm 
the medca serl,ce nct onl;/ to 3ddtiorlai 
hospitcls a,-c! r~lcl sni!iwi?eqts h t  3 \ 5 0  

to ?oice. fz  a rd  ccurtesv derces 

San Antcro is adcp'ins an :rcrecsng\, 
regional \ i ex  , V I ~ ~ I  plarls to dep!o\4 
additicna ITS servicc:s tc the Austr corrdor 

and surrourdiqg bcaer crossngs. Firla~l',' 
Sar Antonio is \vor-k ic\:;a-d d e ~ ' e \ c ? r ~  
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Final Thoughts 

an integrated maintenance management 
svstem 

Phoenix: "Growing" commitment to ITS. 
In Phoenix, the AZTech Prcgra~  has 
"allowed ITS to bloom iq the desert " 

acccrding io a marketing broch~re 
prepared by the proiect, Dale Thompson 
reports that "AZTech w i !  carry h e  banner 

for long-ter-. regiona; operations and 
interjurisdictional cooperation for I T S .  As 

, mitment, a tangible expression cf this co- 
in spring 200  1 , Phoenix issued requests 
for proposals for a new :cund of AZTech 
deployments. Furtherrrofe, as previously 
stated, the region is also in the early 
stages of perfecting the unique REACT 
arterial management program. 

Seattle: Completing basic ATMS in fra- 
structure. In Seattle, the basic infrastructure 

for the regional ATr\r\S is  nearly complete. 
While some partner agencies (city' 
governments) have 10s; interest because 
of proect aeays c significant expectation 
of benefirs remains. I?  addition, Sea::le 
continues to " w s h  the envelope" with 
traveler information by providing traffic 
congestioq maps over the latest generation 
of handheld personal computers and 
transit arrival information over cell phones. 
Finally, Seattle is intensibjing efforts to 
provide integrated weather and roadway 
information to the public, and its 
"rweather" road-weather information 
webste has attracted much user nteresl 
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As one looks back at +he model 
depoyment initiative, i t  is clear that this 
amuitious experiment has been successful 
in teaching US c number of lessons. 

These lessons can be earned not o r y  
from the initiative's successes, but aso 
from its failings. Ir terms of success stories, 

tbe deploy-ents clearly demonstrated that 
improvements in ;rave time. safety energy 
conservatio~ and customer satisfaction 
can be achieved through aepoyment of 
integrated ITS applications such as publicly 
funded traveler information websites and 
cross-i~risdictional signal coordination 

At the same time the initiative also 
reveced that these positive results are 
not guaranteed nor are they typically 
achieved without confroniing significant 

c r lae~ges .  For example, nearly c of the 
privately funaed traveler informatior services 

?roFosed or impemented in the deploy 
ments failed, qvestioqi~g tbe viability' 

of public-prhate partnerships for this 
application. Furthermore, OBiV costs 
were significcnt~~ larger than expected in  
many cases, ultimately leading to the failure 
of s ~ h  depoyments as traveler information 
kiosks armd Lse of non-toll-based tag 
readers for determining vehicle speeds. 
Finally, perham the greatest challenge 
faced by the deployments was tbe difficuby 

of ~a i r t a i r i ng  scbedcle. As of spring 
200  1 lfive years after the iiitial kick-off 

of the model deployment effort), several 
:.ajar planned traf'ic management aopl- 
caticns are still awaiting Full deployment 
in San Ant3nio. Phoenix anc Seat*le. 
while NY/NJ/CT is still working toward 
deployment of its transit nformation 
app~ications. 



For+unately however the deployrrler~ts 
also left a ,veaith of guidance for others to 
draw from hhen fac~ng similar chalienges 
For example proiect managers at the 
depoVment sites r o a  recognize thct for 
p~blic-pr "ore partrerships to have any 

charce of success they must be sufficiently 
addertised As Pete Briglic pointed out 

hngs don t sell themselves no matter 

hcsy good There is also a growng 
recognition that perhaps the goal of f ~ l )  
self-suffic ent operations for traveler 
informailon services has been too 
ambt io~s  and that perhaps a business 
model d e r e  costs are simply reduced 
nct fully recovered may be a more 
cpproprate target 

In terms o' preparing for 0 8 V  costs 
prospective ITS lmplementers are 
erco~raged to make more of an eftort 
to include s ~ c h  consideratio~s in their 

plann'ng processes. I hey are also 
encouraged to underrake mor, intensive 
efforts to educate decision makers on the 
importance of ensuring funding for ongoing 
cperaticns. For help in predicting the 
extent cf these costs, you can consui the 

USD3T's T S  Unit Cost Database at 
,www. beneFitcost. i t s . d ~ t . ~ o v .  

Finally 'ne iniriative also provided the 

transportat;on comm~nity witn a n u ~ b e r  
cf recommendations for mitigating the 

widespread challenge of dedoyment 
sched~e delays. These recovmendations 
include the following: 

Think "outside the box" o f  traditional 
government procurement. nvest~ate 
yoJr procurement procedures and what 
jou can a:, to make them more flexible 
~Moke away from the tradit onal 
procurewent cycle 

Be aware that s o b r e  implementation 
is a new world. Keep your s o f ~ a r e  

de~eopers close and pan to r'ercct 
 wit^ them more 'Pan 3nce a ~ e e ~  

Ensure mat open s j s t w s  Cre ~leplovnd 
I f  y3u are not cgre'ul p u  c c ~ d  e i d  LD 

de,eopng a svstem tCla4 p u  do not :,m 

Start with a prototype and proceed 
from there. You ccn ;,ate +I-e .r ling 

+o des i s~  the rro-setrap 
People ae. a o- -ore n\lo vec o ice 
the/ start Iooki~I; at demonstratlor~s 
instead of documents 

a Focus on "what, " not "how to. " Lea + e 
the hc \ to tre experts Be flex~ble *o 
ensure the grea-est reLr- 01 n~estlneit 
Gibe the verdols ~~ex ic~ l i - /  to use  hat- 
ever tecclnolsg es -be/ d e r  to de,e 03 

ITS serJces 

Recruit a local champion. R,, crru t c 
~rooonert  x ho .%I I n $esi tne *me a rd  
ccrnm~?men? t9 see a org-rcrge pr31ec' 
thrc~cjii to co-pet on 

Manage expectations. ALtoid overi>/ 
ambitious prsmiies as tc ,*:rat can 3e 
d e '  ~erec by w h ~ n  . Raisirg exoectat~cr,~ 
in this ,way :,ny crings disi' l~son-err in 

tne long r ~ n  anti ultimatel~ u1derrn;nes 
suppor:. 

While no seL of g~icelines or essorls 
learned c a i  cjuoraitee success tl-e 
preparers of this 'epoft rope tnat is J ~ n d i r ~ s  
can assis? ~ ' ~ I e f s  'n ' ~ ~ I i ~ i n s  tbe f ~ '  p e r - i a l  
of integrated intelligent transpcrtct'oi s,stemls 
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ITS Web Resources 

phoenix (~ZTech) Model Deployment 
www.azfms.com/index, html 

San Antonio (TransGuide) ~ o d e l  Deployment 
www.transguide.dot.state.tx.us 

Seattle (SmartTrek) Model Deployment 
www.smarttrek.org/index. html 

NY/NJ/CT (Trips 123) Model Deployment 
www.xcm.org/services/tech%20development/trips1 23/Tripsl23.html 

ITS Cooperative Deployment Network: 
www.nawgits.com/icdn.html 

ITS Joint Program Office 
www,its.dot.gov 

ITS Professional Capacity Building Program: 
www.pcb.its.dot.gov 

Electronic Document Library 
www.its.dot.gov/itsweb/welcome.htm 

ITS Resource Guide 
www.its.dot.gov/guide. html 

ITS Benefits and Costs Database 
www.benefitcost.its.dot.gov 

Federal Transit Administration 
Transit ITS Program: 

www.fta.dot.gov/research/fleet/its/its.htm 



"When you look at the stand-alone pieces that make up 

most intelligent transportation systems, there doesn't 

seem to be anything new. What's new, however, is the 

integration that modern computer and communications 

systems [allow]. This integration makes it possible to 

operate transportation systems in ways that no one 

even considered a few years ago, but which today are 

in demand by the public and their elected officials." 

-Pete Briglia, SmartTrek Program Manager 
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